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(57)Abstract: 

PURPOSE: To provide the relatively inexpensive 
biofeedback device which eliminates an odd feel by 
electrode mounting. 

CONSTITUTION: This biofeedback device consists of an 
irradiation section 3 for irradiating a living body with an 
electromagnetic wave having a certain characteristic, a 
photodetecting section 4 which detects the reflection 
wave from the living body of the cast electromagnetic 
wave, a blood flow rate calculating section 7 which 
converts the detection signal from this photodetecting 
section 4 to information of a specific characteristic and 
an information presenting means for presenting the 
information to the living body. The living body is 
irradiated with the electromagnetic wave, such as, for 
example, laser beam, and a feedback signal is outputted 
according to the characteristics of the reflected wave, 
by which feedback training is executed and, therefore, 
the odd feel by electrode mounting $ experienced 
heretofore is eliminated and further, the use of a costly 
device such as SQUID like heretofore is eliminated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Biofeedback equipment which consists of an electromagnetic wave exposure means to 
irradiate the electromagnetic wave which had a certain property to the living body, an 
electromagnetic wave detection means to detect the reflected wave from the living body of the 
irradiated electromagnetic wave, a signal transduction means to change the detecting signal from 
said electromagnetic wave detection means into a certain specific information, and an 
information presentation means to show said information to said living body. 

[Claim 2] An electromagnetic wave exposure means is biofeedback equipment according to claim 
1 with the laser light generating section. 

[Claim 3] A signal transduction means is biofeedback equipment according to claim 1 with the 
blood stream operation part which calculates a living body's blood stream based on the detecting 
signal from an electromagnetic wave detection means. 

[Claim 4] An information presentation means is biofeedback equipment according to claim 1 with 
the storage section which memorizes the output from a signal transduction means. 
[Claim 5] An information presentation means is biofeedback equipment according to claim 1 with 
the integral section which integrates with the output from a signal transduction means. 
[Claim 6] A signal transduction means is biofeedback equipment according to claim 1 with the 
oxygen density operation part which calculates an oxygen density in the living body based on the 
detecting signal from an electromagnetic wave detection means. 

[Claim 7] An electromagnetic wave exposure means is biofeedback equipment according to claim 
1 with the light generating section. 

[Claim 8] An electromagnetic wave detection means is biofeedback equipment according to claim 
1 which detects the transmitted wave from the living body of the irradiated electromagnetic 
wave. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the biofeedback equipment which promotes a 

living body's relaxation, cerebral activation, etc. 

[0002] 

[Description of the Prior Art] Conventionally, like JP,2-168934,A, this kind of biofeedback 
equipment equipped a living body's head 2 with the electroencephalogram electrode, passed 
selectively only the frequency component predetermined with a band-pass filter, and had 
conducted the luminous stimulus to the living body, corresponding to the output signal of a 
band-pass filter. Moreover, in JP.2-168935.A, in order to avoid the sense of incongruity by the 
above electrode wearing, it was feeding back, without sticking an electrode on a direct living 
body side by detecting a brain magnetic wave using SQUID which used the superconduction film. 

[0003] 

[Problem(s) to be Solved by the Invention] However, about the biofeedback equipment of the 
above-mentioned technique, in the 1 st example of a citation, on the need of ensuring electric 
contact to an electrode and a living body side, the paste etc. had to be attached, the direct living 
body front face had to be equipped with the electrode, and the technical problem that wearing 
was troublesome and there was moreover sense of incongruity occurred. Moreover, in the 2nd 
example of a citation, the technical problem that SQUID is very expensive and that it was not 
practical occurred. Furthermore, as an operating environment, respectively electric or magnetic 
shield room was needed, and both examples of a citation had the technical problem were user- 
unfriendly. 

[0004] The object of 1 of this invention does not have the sense of incongruity by the above 

electrode wearing, and is to offer comparatively cheap biofeedback equipment. 

[0005] Moreover, the 2nd object of this invention is to raise the user-friendliness of equipment. 

[0006] 

[Means for Solving the Problem] This invention consists of an electromagnetic wave exposure 
means irradiate the electromagnetic wave which had a certain property to the living body, an 
electromagnetic wave detection means detect the reflected wave from the living body of the 
irradiated electromagnetic wave, a signal-transduction means change the detecting signal from 
said electromagnetic wave detection means into a certain specific information, and an 
information presentation means show said information to said living body, in order to attain the 
1 st above-mentioned object. 

[0007] Moreover, in order that this invention may attain the 2nd object of the above, an 

electromagnetic wave exposure means has the laser light generating section. 

[0008] Moreover, this invention has the blood stream operation part to which a signal 

transduction means calculates a living body's blood stream based on the detecting signal from an 

electromagnetic wave detection means, in order to attain the 2nd object of the above. 

[0009] Moreover, this invention has the storage section an information presentation means 

remembers the output from a signal transduction means to be, in order to attain the 2nd object 
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of the above. 

[0010] Moreover, this invention has the integral section which an information presentation means 
integrates with the output from a signal transduction means, in order to attain the 2nd object of 
the above. 

[001 1] Moreover, this invention has the oxygen density operation part to which a signal 
transduction means calculates an oxygen density in the living body based on the detecting signal 
from an electromagnetic wave detection means, in order to attain the 2nd object of the above. 
[0012] Moreover, in order that this invention may attain the 2nd object of the above, an 
electromagnetic wave exposure means has the light generating section. 
[0013] Furthermore, this invention detects the transmitted wave from the living body of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated, in 
order to attain the 2nd object of the above. 
[0014] 

[Function] This invention acts as follows by the above-mentioned configuration. 
[0015] If the electromagnetic wave in which the electromagnetic wave exposure means had a 
certain property to the living body is irradiated, the reflected wave from the living body of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated will be 
detected, signal transduction will change the detecting signal from said electromagnetic wave 
detection means into a certain specific information, and a news presentation means will present 
said information to said living body. 

[0016] Moreover, the laser light generating section of an electromagnetic wave exposure means 
generates laser light, the reflected wave from the living body of the laser light by which the 
electromagnetic wave detection means was irradiated is detected, a signal transduction means 
changes the detecting signal from said electromagnetic wave detection means into a certain 
specific information, and an information presentation means presents said information to said 
living body. 

[0017] Moreover, the blood stream operation part of a signal transduction means calculates a 
living body's blood stream based on the detecting signal from an electromagnetic wave detection 
means, and an information presentation means presents said blood stream to said living body. 
[0018] Moreover, the storage section of an information presentation means memorizes the 
output from a signal transduction means, and this invention presents the time series information 
on said output to a living body. 

[0019] Moreover, the integral section of an information presentation means integrates with the 
output from a signal transduction means, and presents the integral value of said output to a 
living body. 

[0020] Moreover, the oxygen density operation part of a signal transduction means calculates an 
oxygen density in the living body based on the detecting signal from an electromagnetic wave 
detection means, and an information presentation means presents said oxygen density to said 
living body. 

[0021] Moreover, the reflected wave from the living body of the electromagnetic wave which 
irradiates the light which the light generating section of an electromagnetic wave exposure 
means generated at a living body and by which the electromagnetic wave detection means was 
irradiated is detected, signal transduction changes the detecting signal from said electromagnetic 
wave detection means into a certain specific information, and an information presentation means 
presents said information to said living body. 

[0022] If the electromagnetic wave in which the electromagnetic wave exposure means 
furthermore had a certain property to the living body is irradiated, the transmitted wave from the 
living body of the electromagnetic wave by which the electromagnetic wave detection means was 
irradiated will be detected, signal transduction will change the detecting signal from said 
electromagnetic wave detection means into a certain specific information, and an information 
presentation means will present said information to said living body. 
[0023] 

[Example] The example of this invention is explained based on a drawing below. Drawing 1 is a 
block diagram at the time of including this example in an easy chair. In drawing 1 , an 
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electromagnetic wave exposure means consists of the laser light generating section 1 , an optical 
fiber 2 which transmits laser light and the exposure section 3 which irradiates laser light. The 
laser light generating section 1 is using semiconductor laser in consideration of small and a light 
weight and the point of being cheap. An electromagnetic wave detection means consists of a 
light sensing portion 4 of a reflected wave, an optical fiber 5 which transmits the received light 
and a photodiode 6. A signal transduction means consists of blood stream operation part 7 which 
calculates a living body's blood stream based on the detecting signal from a light sensing portion 
4. An information presentation means consists of displays 10 which display the time series value 
and said integral value of the blood stream remembered to be a certain integral section 9 which 
carries out fixed time quadrature, and the real-time value of a blood stream in the storage 
section 8 which memorizes the calculated blood stream serially, and the calculated blood stream. 
The exposure section 3 and a light sensing portion 4 are installed in the head hood 12 of an easy 
chair 1 1. 

[0024] The operation by the configuration of the above-mentioned example is explained below. If 
a user takes a seat to an easy chair 1 1 , the laser light generated in the laser light generating 
section 1 will be irradiated by the regio frontalis capitis from the exposure section 3 through an 
optical fiber 2. The laser luminous intensity used here has reduced reinforcement to extent 
which does not do an adverse effect to a living body enough. Generally, if laser light is irradiated 
by the body tissue, the part irradiated by the blood which is flowing during the organization will 
receive a Doppler shift according to a flow velocity, and wavelength will change. And a part of 
carrier beam light become irregular is equivalent to a flow velocity in a Doppler shift, it is carried 
out and the blood stream of the organization concerned is calculated that the luminous intensity 
is equivalent to the blood volume which is moving, then by calculating the product of these flow 
velocities and blood volume. Therefore, based on the above-mentioned procedure, the blood 
stream of a head calculates by the blood stream operation part 7 based on the relation of 
drawing 2 . The calculated blood stream signal is outputted as a picture signal according to the 
signal level on a display 10. For example, as shown in drawing 3 , a user can perform feedback 
training on real time so that the height of a bar may go into each field on a screen for the 
magnitude of a blood stream is displayed in the height of a bar and attaining relaxation or 
activation. Moreover, a blood stream signal is serially memorized by the storage section 8, and 
stored data can be displayed on a display 10 at the event of arbitration. For example, as shown 
in drawing 4 , time amount is taken along an axis of abscissa, a blood stream is taken along an 
axis of ordinate, and said stored data is displayed on the coordinate plane. Since not only training 
on real time but a serial check can thereby be performed, it can contribute to the improvement 
in results of feedback training. Furthermore, it integrates with a blood stream signal during a 
certain 1 scheduled time by the integral section 9, and this integral value is displayed on a 
display 10. For example, if the integral value of the blood stream from the equipment beginning of 
using is displayed as shown in drawing 5 , the active state of the brain of the training period etc. 
can be checked, and although it is not the decision ingredient to next training, i.e., real time, it 
will become the effective information as feedback training by the somewhat long span. 
[0025] Since there is no sense of incongruity by electrode wearing like before since an 
electromagnetic wave is irradiated at a living body, a feedback signal is outputted according to 
the property of the reflected wave and biofeedback training is performed in the state of non- 
contact according to the above-mentioned operation, and expensive equipment like SQUID is not 
used still like before, it is effective in the ability to offer practical biofeedback equipment. 
[0026] Moreover, since the electromagnetic wave exposure means consists of the laser light 
generating sections like semiconductor laser, it has small and the effectiveness that it is 
unnecessary and user-friendliness of electric magnetic shielding like before improves, on the 
occasion of the activity of equipment rather than the conventional SQUID while it is lightweight 
and cheap. 

[0027] Moreover, since the size of a blood stream expresses the activity degree of the 
organization, outputs a feedback signal according to the blood stream which calculated and 
calculated a living body's blood stream based on the reflected wave of the laser light irradiated 
by the living body and performs feedback training, it is necessary to detect neither a direct 
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electroencephalogram nor a brain magnetic wave like before, and effective in user-friendliness 
improving. 

[0028] Moreover, since the time series information memorized with the information presentation 
means is displayed, and not only training on real time but a serial check can be performed, it is 
effective in the ability to contribute to the improvement in results of feedback training. 
[0029] Furthermore, since the integral information calculated with the information presentation 
means is displayed, the active state of the living body of a training period etc. can be checked, 
for example, and although it is not the decision ingredient to next training, i.e., real time, it is 
effective in becoming the effective information as feedback training by the somewhat long span. 
[0030] Although the signal transduction means was constituted from the blood stream operation 
part 7 which calculates a living body's blood stream based on the detecting signal from a light 
sensing portion 4 by the above-mentioned example, it is good also as a configuration with the 
oxygen density operation part to which a signal transduction means calculates the oxygen 
density in blood based on the detecting signal from a light sensing portion 4. By choosing the 
wavelength of laser light, a part of laser light which irradiated the living body is absorbed by the 
hemoglobin in the blood in a body tissue, and this is based on the reinforcement of the reflected 
light changing. A near infrared ray is used as a laser light. The relation between the oxygen 
density in blood and luminous intensity is shown in drawing 6 . Since it is thought that the 
oxygen density in blood expresses the activity degree of the cell into which blood flows, an 
activity degree can only be well reflected [ rather than ] using a blood stream. When following, 
for example, raising the activity of the brain under mental work, or when making to raise the 
activity degree of the living body like dotage prevention into the object of training, it is effective 
in the ability to perform training with the more effective configuration of outputting the feedback 
signal according to an oxygen density as mentioned above than the configuration using a blood 
stream. 

[0031] Moreover, although laser light was used as an electromagnetic wave in the above- 
mentioned example, there are that it is good also as a configuration which irradiates not only 
laser light but the light etc. at a living body, and outputs a feedback signal based on the property 
of the reflected light, and a configuration is easier than the configuration which generates laser 
light and insurance, and effectiveness of being cheap and more practical. 

[0032] Moreover, in the above-mentioned example, although the electromagnetic wave detection 
means was the configuration of detecting the reflected wave of the irradiated electromagnetic 
wave, it is good also as a configuration which detects the transmitted wave of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated. 
Although only the biological information of a living body front face like a skin blood flow and a 
living body surface is detectable with the configuration which detects a reflected wave, for 
example, with the configuration which detects a transmitted wave Since it is detectable to the 
biological information of the living body depths like the activity degree of not only a living body 
front face but internal organs, or a depths blood flow For example, when making to raise the 
activity of internal organs for digestive acceleration or a constipation dissolution into the object 
of training, it is effective in the ability to perform training with the more effective configuration of 
using the above transmitted waves than the configuration which detects a reflected wave. 
[0033] Moreover, in the above-mentioned example, although the exposure section 3 and a light 
sensing portion 4 were installed in the head hood 12 of an easy chair 1 1, the exposure section 3 
and a light sensing portion 4 may be installed in the height 14 of the headrest 13 of an easy chair 
1 1, as shown in drawing 7 , and an electromagnetic wave is irradiated and is made by the same 
feedback training as the above at the regio occipitalis capitis based on the reflected wave. 
[0034] Moreover, it is good also as a configuration which did not include this example in an easy 
chair 1 1 , but was included in the bedding of a bolster 1 5 or pad 1 6 grade, the organ bath 1 7, and 
the seat 1 8 grade as shown in the chair of a sofa or a vehicle and drawing 8 - drawing 10 . 
Moreover, it is good also as a configuration of the pocket mold which arranged the exposure 
section 3 and a light sensing portion 4 in the hair band 19 as shown in drawing 1 1 , and contained 
the laser photoluminescence section 1, the photodiode 6, the signal transduction means, and the 
information presentation means of display 1 0 grade in the compact control unit 20. 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran^web_cgi_ejje 



2006/09/28 



JR,07-136276,A [DETAILED DESCRIPTION] 



5/6 s<—V 



[0035] Moreover, the part which irradiates an electromagnetic wave is good also as a 
configuration which does not limit to a head as mentioned above and irradiates the hand part 
which are other suitable parts of a living body, for example, the part which the deletion blood 
vessel was developed and was suitable for feedback training, and the fingertip section. 
[0036] Furthermore, although it was the configuration which displays feedback signals, such as a 
blood stream, on a display 10 in the above-mentioned example, you may be the configuration of 
showing a feedback signal as a sound signal by the loudspeaker, or showing it by the flash of 
LED. 
[0037] 

[Effect of the Invention] According to the biofeedback equipment of this invention, the following 
effectiveness is acquired as explained above. 

[0038] (1) Since there is no sense of incongruity by electrode wearing like before since an 
electromagnetic wave is irradiated at a living body, a feedback signal is outputted according to 
the property of the reflected wave and biofeedback training is performed in the state of non- 
contact, and expensive equipment like SQUID is not used still like before, it is effective in the 
ability to offer practical biofeedback equipment. 

[0039] (2) Since the electromagnetic wave exposure means consists of the laser light generating 
sections like semiconductor laser, it has small and the effectiveness that it is unnecessary and 
user-friendliness of electric magnetic shielding like before improves, on the occasion of the 
activity of equipment rather than the conventional SQUID while it is lightweight and cheap. 
[0040] (3) Since the size of a blood stream expresses the activity degree of the organization, 
outputs a feedback signal according to the blood stream which calculated and calculated a living 
body's blood stream based on the reflected wave of the laser light irradiated by the living body 
and performs feedback training, it is necessary to detect neither a direct electroencephalogram 
nor a brain magnetic wave like before, and effective in user-friendliness improving. 
[0041] (4) Since the time series information memorized with the information presentation means 
is displayed, and not only training on real time but a serial check can be performed, it is effective 
in the ability to contribute to the improvement in results of feedback training. 
[0042] (5) Since the integral information calculated with the information presentation means is 
displayed, the active state of the living body of a training period etc. can be checked, for 
example, and although it is not the decision ingredient to next training, i.e., real time, it is 
effective in becoming the effective information as feedback training by the somewhat long span. 
[0043] (6) From it being thought that the oxygen density in blood expresses the activity degree 
of the cell into which blood flows Since a feedback signal is outputted according to the oxygen 
density which calculated and calculated the oxygen density in a living body's blood based on the 
reflected wave of the laser light irradiated by the living body and feedback training is performed 
While it is effective in detecting neither a direct electroencephalogram nor a brain magnetic wave 
like before, and user-friendliness improving Since an activity degree can only be well reflected 
[ rather than ] using a blood stream For example, when raising the activity of the brain under 
mental work, or when making to raise the activity degree of the living body like dotage prevention 
into the object of training, it is effective in the ability to perform more effective training than the 
configuration which uses a blood stream. 

[0044] (7) When it is the configuration which irradiates not only laser light but the light at a living 
body as an electromagnetic wave to irradiate, and outputs a feedback signal based on the 
property of the reflected light, since it is cheap, there are that a configuration is easier than the 
configuration which generates laser light and insurance, and effectiveness of being more 
practical. 

[0045] (8) If it is the configuration which detects the transmitted wave of the electromagnetic 
wave by which the electromagnetic wave detection means was irradiated, with the configuration 
which detects a reflected wave for example, although only the biological information of a living 
body front face like a skin blood flow and a living body surface is detectable, with the 
configuration which detects a transmitted wave Since it is detectable to the biological 
information of the living body depths like the activity degree of not only a living body front face 
but internal organs, or a depths blood flow For example, when making to raise the activity of 
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internal organs for digestive acceleration or a constipation dissolution into the object of training, 
it is effective in the ability to perform training with the more effective configuration of using the 
above transmitted waves than the configuration which detects a reflected wave. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the biofeedback equipment which promotes a 
living body's relaxation, cerebral activation, etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, like JP.2-168934.A, this kind of biofeedback 
equipment equipped a living body's head 2 with the electroencephalogram electrode, passed 
selectively only the frequency component predetermined with a band-pass filter, and had 
conducted the luminous stimulus to the living body, corresponding to the output signal of a 
band-pass filter. Moreover, in JP,2-168935,A, in order to avoid the sense of incongruity by the 
above electrode wearing, it was feeding back, without sticking an electrode on a direct living 
body side by detecting a brain magnetic wave using SQUID which used the superconduction film. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to the biofeedback equipment of this invention, the following 
effectiveness is acquired as explained above. 

[0038] (1) Since there is no sense of incongruity by electrode wearing like before since an 
electromagnetic wave is irradiated at a living body, a feedback signal is outputted according to 
the property of the reflected wave and biofeedback training is performed in the state of non- 
contact, and expensive equipment like SQUID is not used still like before, it is effective in the 
ability to offer practical biofeedback equipment. 

[0039] (2) Since the electromagnetic wave exposure means consists of the laser light generating 
sections like semiconductor laser, it has small and the effectiveness that it is unnecessary and 
userHriendliness of electric magnetic shielding like before improves, on the occasion of the 
activity of equipment rather than the conventional SQUID while it is lightweight and cheap. 
[0040] (3) Since the size of a blood stream expresses the activity degree of the organization, 
outputs a feedback signal according to the blood stream which calculated and calculated a living 
body's blood stream based on the reflected wave of the laser light irradiated by the living body 
and performs feedback training, it is necessary to detect neither a direct electroencephalogram 
nor a brain magnetic wave like before, and effective in userHriendliness improving. 
[0041] (4) Since the time series information memorized with the information presentation means 
is displayed, and not only training on real time but a serial check can be performed, it is effective 
in the ability to contribute to the improvement in results of feedback training. 
[0042] (5) Since the integral information calculated with the information presentation means is 
displayed, the active state of the living body of a training period etc. can be checked, for 
example, and although it is not the decision ingredient to next training, i.e., real time, it is 
effective in becoming the effective information as feedback training by the somewhat long span. 
[0043] (6) From it being thought that the oxygen density in blood expresses the activity degree 
of the cell into which blood flows Since a feedback signal is outputted according to the oxygen 
density which calculated and calculated the oxygen density in a living body's blood based on the 
reflected wave of the laser light irradiated by the living body and feedback training is performed 
While it is effective in detecting neither a direct electroencephalogram nor a brain magnetic wave 
like before, and userHriendliness improving Since an activity degree can only be well reflected 
[ rather than ] using a blood stream For example, when raising the activity of the brain under 
mental work, or when making to raise the activity degree of the living body like dotage prevention 
into the object of training, it is effective in the ability to perform more effective training than the 
configuration which uses a blood stream. 

[0044] (7) When it is the configuration which irradiates not only laser light but the light at a living 
body as an electromagnetic wave to irradiate, and outputs a feedback signal based on the 
property of the reflected light, since it is cheap, there are that a configuration is easier than the 
configuration which generates laser light and insurance, and effectiveness of being more 
practical. 

[0045] (8) If it is the configuration which detects the transmitted wave of the electromagnetic 
wave by which the electromagnetic wave detection means was irradiated, with the configuration 
which detects a reflected wave for example, although only the biological information of a living 
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body front face like a skin blood flow and a living body surface is detectable, with the 
configuration which detects a transmitted wave Since it is detectable to the biological 
information of the living body depths like the activity degree of not only a living body front face 
but internal organs, or a depths blood flow For example, when making to raise the activity of 
internal organs for digestive acceleration or a constipation dissolution into the object of training, 
it is effective in the ability to perform training with the more effective configuration of using the 
above transmitted waves than the configuration which detects a reflected wave. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, about the biofeedback equipment of the 
above-mentioned technique, in the 1 st example of a citation, on the need of ensuring electric 
contact to an electrode and a living body side, the paste etc. had to be attached, the direct living 
body front face had to be equipped with the electrode, and the technical problem that wearing 
was troublesome and there was moreover sense of incongruity occurred. Moreover, in the 2nd 
example of a citation, the technical problem that SQUID is very expensive and that it was not 
practical occurred. Furthermore, as an operating environment, respectively electric or magnetic 
shield room was needed, and both examples of a citation had the technical problem were user- 
unfriendly. 

[0004] The object of 1 of this invention does not have the sense of incongruity by the above 

electrode wearing, and is to offer comparatively cheap biofeedback equipment. 

[0005] Moreover, the 2nd object of this invention is to raise the user-friendliness of equipment. 
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MEANS 



[Means for Solving the Problem] This invention consists of an electromagnetic wave exposure 
means irradiate the electromagnetic wave which had a certain property to the living body, an 
electromagnetic wave detection means detect the reflected wave from the living body of the 
irradiated electromagnetic wave, a signal-transduction means change the detecting signal from 
said electromagnetic wave detection means into a certain specific information, and an 
information presentation means show said information to said living body, in order to attain the 
1 st above-mentioned object. 

[0007] Moreover, in order that this invention may attain the 2nd object of the above, an 
electromagnetic wave exposure means has the laser light generating section. 
[0008] Moreover, this invention has the blood stream operation part to which a signal 
transduction means calculates a living body's blood stream based on the detecting signal from an 
electromagnetic wave detection means, in order to attain the 2nd object of the above. 
[0009] Moreover, this invention has the storage section an information presentation means 
remembers the output from a signal transduction means to be, in order to attain the 2nd object 
of the above. 

[0010] Moreover, this invention has the integral section which an information presentation means 
integrates with the output from a signal transduction means, in order to attain the 2nd object of 
the above. 

[001 1] Moreover, this invention has the oxygen density operation part to which a signal 
transduction means calculates an oxygen density in the living body based on the detecting signal 
from an electromagnetic wave detection means, in order to attain the 2nd object of the above. 
[0012] Moreover, in order that this invention may attain the 2nd object of the above, an 
electromagnetic wave exposure means has the light generating section. 
[0013] Furthermore, this invention detects the transmitted wave from the living body of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated, in 
order to attain the 2nd object of the above. 
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OPERATION 



[Function] This invention acts as follows by the above-mentioned configuration. 
[0015] If the electromagnetic wave in which the electromagnetic wave exposure means had a 
certain property to the living body is irradiated, the reflected wave from the living body of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated will be 
detected, signal transduction will change the detecting signal from said electromagnetic wave 
detection means into a certain specific information, and a news presentation means will present 
said information to said living body. 

[0016] Moreover, the laser light generating section of an electromagnetic wave exposure means 
generates laser light, the reflected wave from the living body of the laser light by which the 
electromagnetic wave detection means was irradiated is detected, a signal transduction means 
changes the detecting signal from said electromagnetic wave detection means into a certain 
specific information, and an information presentation means presents said information to said 
living body. 

[0017] Moreover, the blood stream operation part of a signal transduction means calculates a 
living body's blood stream based on the detecting signal from an electromagnetic wave detection 
means, and an information presentation means presents said blood stream to said living body. 
[0018] Moreover, the storage section of an information presentation means memorizes the 
output from a signal transduction means, and this invention presents the time series information 
on said output to a living body. 

[0019] Moreover, the integral section of an information presentation means integrates with the 
output from a signal transduction means, and presents the integral value of said output to a 
living body. 

[0020] Moreover, the oxygen density operation part of a signal transduction means calculates an 
oxygen density in the living body based on the detecting signal from an electromagnetic wave 
detection means, and an information presentation means presents said oxygen density to said 
living body. 

[0021] Moreover, the reflected wave from the living body of the electromagnetic wave which 
irradiates the light which the light generating section of an electromagnetic wave exposure 
means generated at a living body and by which the electromagnetic wave detection means was 
irradiated is detected, signal transduction changes the detecting signal from said electromagnetic 
wave detection means into a certain specific information, and an information presentation means 
presents said information to said living body. 

[0022] If the electromagnetic wave in which the electromagnetic wave exposure means 
furthermore had a certain property to the living body is irradiated, the transmitted wave from the 
living body of the electromagnetic wave by which the electromagnetic wave detection means was 
irradiated will be detected, signal transduction will change the detecting signal from said 
electromagnetic wave detection means into a certain specific information, and an information 
presentation means will present said information to said living body. 
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EXAMPLE 



[Example] The example of this invention is explained based on a drawing below. Drawing 1 is a 
block diagram at the time of including this example in an easy chair. In drawing 1 , an 
electromagnetic wave exposure means consists of the laser light generating section 1 , an optical 
fiber 2 which transmits laser light, and the exposure section 3 which irradiates laser light. The 
laser light generating section 1 is using semiconductor laser in consideration of small and a light 
weight, and the point of being cheap. An electromagnetic wave detection means consists of a 
light sensing portion 4 of a reflected wave, an optical fiber 5 which transmits the received light, 
and a photodiode 6. A signal transduction means consists of blood stream operation part 7 which 
calculates a living body's blood stream based on the detecting signal from a light sensing portion 
4. An information presentation means consists of displays 10 which display the time series value 
and said integral value of the blood stream remembered to be a certain integral section 9 which 
carries out fixed time quadrature, and the real-time value of a blood stream in the storage 
section 8 which memorizes the calculated blood stream serially, and the calculated blood stream. 
The exposure section 3 and a light sensing portion 4 are installed in the head hood 12 of an easy 
chair 1 1 . 

[0024] The operation by the configuration of the above-mentioned example is explained below. If 
a user takes a seat to an easy chair 1 1 , the laser light generated in the laser light generating 
section 1 will be irradiated by the regio frontalis capitis from the exposure section 3 through an 
optical fiber 2. The laser luminous intensity used here has reduced reinforcement to extent 
which does not do an adverse effect to a living body enough. Generally, if laser light is irradiated 
by the body tissue, the part irradiated by the blood which is flowing during the organization will 
receive a Doppler shift according to a flow velocity, and wavelength will change. And a part of 
carrier beam light become irregular is equivalent to a flow velocity in a Doppler shift, it is carried 
out and the blood stream of the organization concerned is calculated that the luminous intensity 
is equivalent to the blood volume which is moving, then by calculating the product of these flow 
velocities and blood volume. Therefore, based on the above-mentioned procedure, the blood 
stream of a head calculates by the blood stream operation part 7 based on the relation of 
drawing 2 . The calculated blood stream signal is outputted as a picture signal according to the 
signal level on a display 10. For example, as shown in drawing 3 , a user can perform feedback 
training on real time so that the height of a bar may go into each field on a screen for the 
magnitude of a blood stream is displayed in the height of a bar and attaining relaxation or 
activation. Moreover, a blood stream signal is serially memorized by the storage section 8, and 
stored data can be displayed on a display 10 at the event of arbitration. For example, as shown 
in drawing 4 , time amount is taken along an axis of abscissa, a blood stream is taken along an 
axis of ordinate, and said stored data is displayed on the coordinate plane. Since not only training 
on real time but a serial check can thereby be performed, it can contribute to the improvement 
in results of feedback training. Furthermore, it integrates with a blood stream signal during a 
certain 1 scheduled time by the integral section 9, and this integral value is displayed on a 
display 10. For example, if the integral value of the blood stream from the equipment beginning of 
using is displayed as shown in drawing 5 , the active state of the brain of the training period etc. 
can be checked, and although it is not the decision ingredient to next training, i.e., real time, it 
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will become the effective information as feedback training by the somewhat long span. 
[0025] Since there is no sense of incongruity by electrode wearing like before since an 
electromagnetic wave is irradiated at a living body, a feedback signal is outputted according to 
the property of the reflected wave and biofeedback training is performed in the state of non- 
contact according to the above-mentioned operation, and expensive equipment like SQUID is not 
used still like before, it is effective in the ability to offer practical biofeedback equipment. 
[0026] Moreover, since the electromagnetic wave exposure means consists of the laser light 
generating sections like semiconductor laser, it has small and the effectiveness that it is 
unnecessary and user-friendliness of electric magnetic shielding like before improves, on the 
occasion of the activity of equipment rather than the conventional SQUID while it is lightweight 
and cheap. 

[0027] Moreover, since the size of a blood stream expresses the activity degree of the 
organization, outputs a feedback signal according to the blood stream which calculated and 
calculated a living body's blood stream based on the reflected wave of the laser light irradiated 
by the living body and performs feedback training, it is necessary to detect neither a direct 
electroencephalogram nor a brain magnetic wave like before, and effective in user-friendliness 
improving. 

[0028] Moreover, since the time series information memorized with the information presentation 
means is displayed, and not only training on real time but a serial check can be performed, it is 
effective in the ability to contribute to the improvement in results of feedback training. 
[0029] Furthermore, since the integral information calculated with the information presentation 
means is displayed, the active state of the living body of a training period etc. can be checked, 
for example, and although it is not the decision ingredient to next training, i.e., real time, it is 
effective in becoming the effective information as feedback training by the somewhat long span. 
[0030] Although the signal transduction means was constituted from the blood stream operation 
part 7 which calculates a living body's blood stream based on the detecting signal from a light 
sensing portion 4 by the above-mentioned example, it is good also as a configuration with the 
oxygen density operation part to which a signal transduction means calculates the oxygen 
density in blood based on the detecting signal from a light sensing portion 4. By choosing the 
wavelength of laser light, a part of laser light which irradiated the living body is absorbed by the 
hemoglobin in the blood in a body tissue, and this is based on the reinforcement of the reflected 
light changing. A near infrared ray is used as a laser light. The relation between the oxygen 
density in blood and luminous intensity is shown in drawing 6 . Since it is thought that the 
oxygen density in blood expresses the activity degree of the cell into which blood flows, an 
activity degree can only be well reflected [ rather than ] using a blood stream. When following, 
for example, raising the activity of the brain under mental work, or when making to raise the 
activity degree of the living body like dotage prevention into the object of training, it is effective 
in the ability to perform training with the more effective configuration of outputting the feedback 
signal according to an oxygen density as mentioned above than the configuration using a blood 
stream. 

[0031] Moreover, although laser light was used as an electromagnetic wave in the above- 
mentioned example, there are that it is good also as a configuration which irradiates not only 
laser light but the light etc. at a living body, and outputs a feedback signal based on the property 
of the reflected light, and a configuration is easier than the configuration which generates laser 
light and insurance, and effectiveness of being cheap and more practical. 

[0032] Moreover, in the above-mentioned example, although the electromagnetic wave detection 
means was the configuration of detecting the reflected wave of the irradiated electromagnetic 
wave, it is good also as a configuration which detects the transmitted wave of the 
electromagnetic wave by which the electromagnetic wave detection means was irradiated. 
Although only the biological information of a living body front face like a skin blood flow and a 
living body surface is detectable with the configuration which detects a reflected wave, for 
example, with the configuration which detects a transmitted wave Since it is detectable to the 
biological information of the living body depths like the activity degree of not only a living body 
front face but internal organs, or a depths blood flow For example, when making to raise the 
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activity of internal organs for digestive acceleration or a constipation dissolution into the object 
of training, it is effective in the ability to perform training with the more effective configuration of 
using the above transmitted waves than the configuration which detects a reflected wave. 
[0033] Moreover, in the above-mentioned example, although the exposure section 3 and a light 
sensing portion 4 were installed in the head hood 12 of an easy chair 1 1, the exposure section 3 
and a light sensing portion 4 may be installed in the height 14 of the headrest 13 of an easy chair 
1 1, as shown in drawing 7 , and an electromagnetic wave is irradiated and is made by the same 
feedback training as the above at the regio occipitalis capitis based on the reflected wave. 
[0034] Moreover, it is good also as a configuration which did not include this example in an easy 
chair 1 1, but was included in the bedding of a bolster 15 or pad 16 grade, the organ bath 17, and 
the seat 18 grade as shown in the chair of a sofa or a vehicle and drawing 8 - drawing 10 . 
Moreover, it is good also as a configuration of the pocket mold which arranged the exposure 
section 3 and a light sensing portion 4 in the hair band 19 as shown in drawing 1 1 , and contained 
the laser photoluminescence section 1, the photodiode 6, the signal transduction means, and the 
information presentation means of display 10 grade in the compact control unit 20. 
[0035] Moreover, the part which irradiates an electromagnetic wave is good also as a 
configuration which does not limit to a head as mentioned above and irradiates the hand part 
which are other suitable parts of a living body, for example, the part which the deletion blood 
vessel was developed and was suitable for feedback training, and the fingertip section. 
[0036] Furthermore, although it was the configuration which displays feedback signals, such as a 
blood stream, on a display 10 in the above-mentioned example, you may be the configuration of 
showing a feedback signal as a sound signal by the loudspeaker, or showing it by the flash of 
LED. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the biofeedback equipment in the example of this invention 
[Drawing 2] Drawing having shown the relation between luminous intensity, a part become 
irregular, and a blood stream 

[Drawing 3] Drawing having shown an example of a display of the blood stream in the information 
presentation means of this example 

[Drawing 4] Drawing having shown an example of a time series display of the blood stream in the 
information presentation means of this example 

[Drawing 5] Drawing having shown an example of the integral representation of the blood stream 
in the information presentation means of this example 

[Drawing 6] Drawing having shown the relation between luminous intensity and an oxygen density 

[Drawing 7] The appearance perspective view in the example at the time of including this 
invention in a headrest 

[Drawing 8] The appearance perspective view in the example at the time of including this 
invention in bedding 

[Drawing 9] The appearance perspective view in the example at the time of including this 
invention in an organ bath 

[Drawing 10] The appearance perspective view in the example at the time of including this 
invention in the seat 

[Drawing 1 1 ] The appearance perspective view in the example at the time of using this invention 
as a pocket mold 
[Description of Notations] 

1 Laser Light Generating Section 

2 Optical Fiber 

3 Exposure Section 

4 Light Sensing Portion 

5 Optical Fiber 

6 Photodiode 

7 Blood Stream Operation Part 

8 Storage Section 

9 Integral Section 

10 Display 

1 1 Easy Chair 

12 Head Hood 

13 Headrest 

14 Height 

1 5 Bolster 

16 Pad 

1 7 Organ Bath 

18 Seat 
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19 Band for Hair 

20 Control Unit 
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DRAWINGS 



[Drawing 2] 




[Drawing 4] 




[Drawing 5] 




[Drawing 1] 
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[Drawing 8] 
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T, S£*©SQUI DiO^M-Si-SlTMi 
£fc(C ^©^(cl^bTSe^.fc^^S^S^W 
->-;l/F«i^^c< . mm^&fa±?Zt^^tc9hm 

[0 02 7] S/c, JtzSfi©^c/M*-e©iffl^©«tttt^ 

SI^{c»-5*^©iflitgS£?SStU. ilSScsn/cjfiiiJiE 

Bc(£i;t7 ^ - f>>n- ^ zmnzmtiLx? < - f^ ^ 

So 

[0 02 8] ttf8Ji^#l8r'iate3n/cB#^JW 



5 

miBrnTZVi-C. MX. *) T)U2 A l»X(r>%\\mtiWXU 

<. njf&mu?-* v ct&xz&ox y 
fa d?ii|iS©^rsi±K:^-c^s iciofc^*s* 
S. 

[0029] § *E»K, «fRa^©r-?S#?*i/cS^t» 
^^r^-T^CD-C. mBSll«$RB©£<*©r£ttttlU£ 

x ~, * c i tuvt . *B©iiw^©«w*m. 

-r - FA » flflffii OrWS»ftfif«<t t \.^tc®3k 

[0030] ±k*«,wc«. ftwm^m*&%M4 
4 *> ^©t&ajfi#&c«^ jfr&#©i8^K£?ijrf s 

4X3n. &Sfcfc©&K*^{bTSc<htc*^<«>©T?& 
4HDWRtMi*©9SBEiOB8«**"J-. JUS*©!!* 

©^5ffiK^*l6l±3-&4Ci*III«[©Bfl!ji-r*tB^ 

b. ±te©j: ^ «cK*j«s«:iecfc7 -* - fa -j t>mn 
[0031] $/c. ±f2iisfetf9-ct*m®<s<b or u— tf 

[0032] */c±fBHfifeW-CB. mS8&t%tfj^l9:BftB 

mm^m^m^mm s n/cmfia-»©aja-&*^a-r s# 

JtifiH&© J: 9 fr£tt^ffiSO'£f*aiJi©£(*tif8 

K&immoxLmmsx c tvxz s© 
■e. mtfmftffiji^fie^Mg©fc«f)rtig©rStt«rrfi]± 

3-e.2»Ci4iIl[i»©BWi-rSJ«^B. JbE©J:5*c» 

[003 3] £tc±i&m&WX B. MS^gP3 St^ftSP 
4«^t$^ 1 1 ©-s y Yv- F 1 2 KISgStifcAS. 
MS*gP3S^7feSP4*a7«:^-rj:^(cS*«^l 1 
©■^ FUX M 3 ©3^§S151 4KlS:g3nrfcJ:< , 



(4) ^^7- 1 36 27 6 

6 

mm^icmm&^m.m l x tcom.sm.icm^x±^ t 
imttsc? -t - fa-, 9§m&x$ z>. 
[oo34isfc, ^mmmttmst* 1 1 

©-CBSr<. V7r^0135©ra^. *bT08-Il 
OK^-r^^^ttl 5*>A„ F 1 63|©SA. jSitl 

1 1 {CTjVTJ: 5 tt^T -A> F 1 9{CP.WgP3^S7fea5 

4£ieia:u u--tf-^*spi. y 

6 . tiHg^SS^S. f^^MlO ^©«$Bti^lS 
10 ?rn>^ ? V JEcW»3.r. ^(-2 0 «:rt^b/c«^©ti 

[ 0 0 3 5 ] */c. *^*flMt-r*8M4«-tE©J: 5 
^gpccpg5£-r £&©•*?{*&< . ^©ffe©^!fegp 
M^.Wif*iSiUl,>t7 ^ - FA » »Mtt 

tea l tcsitiLx * * m^m^iemmr zmi&tLx 

[0 03 6] s ibic. ±.izmmmxainm,mm<Dy -< - 
K^-^i^f^-yu^i oicmmti>mfS.x$>-o 

20 S^L/cf3LED©.^-C^-r-5^©»^r*-or^> 
[0 03 7] 

[^^©^*] aisSiL-fcJ: -5 CC*?£0!©'W + 7 ^ 

[0038] ( i ) mmmz'n&temML. ^cwmm 

©#ttcct£;Dr y a- fa ^ t>m^*tiiJj LxftimVi 
mx^4-*y a - FA* ^UlllS^f -5©-C. ^©<fc 5 
&SffiS£gtt «fc SS«]!ffli*5ft < . 3 6«:fi£5fe© J: 5 (c S 

QU I DOct^^ffi^S^^fflTSCife^CCi© 
30 JlfflW^A-Y^-7^-FA^i7$|M4ti«-r2>C<t 

[0 03 9] ( 2 ) ^iffi&M*f^gBW;LB¥iIf* U - 
If- © J: ^ U -If -3t^g|3A^«^3 ht C^S© 
f, «£*OSQUIDJ:0M«-tt-SiT*4i 

tfecc, ^©^tcfigL/rse^cfc^^mawfiS^w 
[0040] < 3 ) sssLmm(o^Htt<Dmuo>mim^ 
micfccxy a - fa v <?m^*\&tiVxy 4 - fa -j 

[0041] ( 4 > tffisffi^KnHms titc^mmm 

<. UfJt&mts:?- *■ v 2Zft5Ct&X£2><DXy -i - 
FA -j 9mm<DfmfaJit l C 1 2r5-XZZ>£^-?tc®$kft$> 

so [ o o 4 2 ] ( 5 > m%mm^®xmn2titcmftmn 



(5) #i¥7- 1 36 27 6 

7 8 

gkmoy—m&mutcm 

[oo43] ( 6 ) itm'pommmm.tetiiLmmtizM ime] %<o^tmmMm.t<Dm^m^tcm 
morm&-£tzm?b<D±i%z.htizc±frt>. [07] *&wz^v ku^ v^m^Mm^omM 

^mn^mttbxy < - zwmzn'XD io mmmm 

tc&satim^&J: «3 im®m&* £ < jsmt* ci* [@ioi *isi?H£®Mct;ffl*&^dis^©^ffl«:fc- 

[0 044] (7)Mitt5tia«il/tU-f-*K 1 U— tf-7t^SP 
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*7t^<- 
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[0045] ( 8 ) ««&&&W#f3#ft=UI* 3 nfcliS 


6 








7 
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•m. *»*M©*^6-r««i^.Brt®©?£tts^^gi5 


1 0 








1 1 








1 2 


v Yv- 


F 


M©ffitt^r6]±$-ttSCi«:II|iK©BWi-r^>lS^». 30 


1 3 




h 




1 4 








1 5 






•So 


1 6 








1 7 








1 8 


mm 






1 9 






[12] 3fc©&tt£^lS#£jfo^S£©lig<&£7nOfc0 
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[03] P3lJfoFd©t*«M^SK:teW£]to^S©^* 




(6) 1 36 27 6 



[01] [06] [07] 
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